Short communication: An inducible CRISPR/dCas9 gene repression system in Lactococcus lactis.
Lactococcus lactis, one of the most important probiotic lactic acid bacteria (LAB), is widely used in the dairy industry as a cell factory for recombinant protein production. Currently, a nisin-controlled inducible expression system is used for this purpose and represents the only commercial expression system in LAB. However, the available genetic modification methods are rather limited for modulating gene expression in L. lactis. Here, we developed a 2-plasmid system for gene transcription repression in L. lactis NZ9000 that uses inducible clustered regularly interspaced short palindromic repeats (CRISPR)-dCas9. An inducible promoter Pnisin was used to drive the expression of dCas9 from Streptococcus pyogenes, whereas a strong constitutive promoter P44 drove single guide RNA expression for single or multiple target genes. dCas9 enabled CRISPR interference-mediated silencing of single or multiple target genes with significant reduction of gene expression, up to 99%. In addition, LLNZ_07335, a putative penicillin acylase, was identified as bile salt hydrolase for bile salt resistance in NZ9000 using this system. To our knowledge, this report is the first for a functional gene for bile salt tolerance in L. lactis. Overall, our work introduces a new gene repression tool for various applications in L. lactis or other LAB.